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Aims
To identify the knowledge, attitudes and beliefs of Irish funeral industry workers towards occupational hazards and infectious disease in 2009.
Methods
The sample analysed consisted of all listed member premises of the Irish Association of Funeral Directors as at 1 July 2009. A postal survey was sent to each premises in July 2009, with two rounds of follow-up reviews sent to non-responders. Four main areas were covered-occupational hazards, embalming, industry expertise and demographics. The quantitative and qualitative results were analysed to assess knowledge, attitudes and beliefs. Data collection was completed on 31 December 2009.
Results
Two hundred and thirty listed member premises were contacted. Twenty-two were unsuitable for the survey. One hundred and thirty-eight valid replies were received from 130 premises, representing a premises response rate of 63% (130/208). Seventy-three premises (56%) identified themselves as embalmers. Embalmers had variable vaccine uptake and variable knowledge, attitude and beliefs towards embalming those with blood-borne viruses. Fifteen per cent of respondents reported a workrelated injury, back injury being the most common. Splash and sharps injuries were reported as a work-related injury, and infections believed to be work related were also reported.
Introduction
The occupational risk of infectious disease in those who handle the deceased is well documented [1] [2] [3] [4] [5] . The other occupational hazards facing this group are less well studied, including exposure to chemicals, manual handling, slips/trips/falls, latex and implanted medical devices [6] [7] [8] [9] . The funeral industry on the island of Ireland is unregulated. The Irish Association of Funeral Directors (IAFD) is the only representative organization for this group, having members in both the Republic of Ireland and Northern Ireland. Its members conduct an estimated 75% of funerals on the island [10] . Each practice is a private enterprise. The majority are thought to be small or single-handed businesses and some operate on a part-time basis, particularly in rural areas. However, relatively little is known about funeral industry practices in the Irish sector as a whole.
In the Republic of Ireland in 2009, there were 28 898 registered deaths, 254 (,1%) of which were registered as due to an infectious or parasitic cause. These included deaths ascribed to tuberculosis (TB) (36), meningococcal infection (8), AIDS (HIV disease) (16) and viral hepatitis (18) [11] . There were 3609 coroner's post-mortems, representing 13% of deaths registered in 2009 [12] .
In Northern Ireland, in 2009, there were 14 413 registered deaths of which 164 (1%) were ascribed to infectious and parasitic diseases. These included deaths ascribed to TB (4), meningococcal infection (2) and AIDS (HIV Disease) (1) [13] , with no deaths ascribed to viral hepatitis. Seventy per cent of deaths occurred in hospitals, nursing homes or hospices. There were 1355 coroner's post-mortems representing 9% of registered deaths [14] . Both jurisdictions would also have had a much smaller number of consented hospital post-mortems, requested by a treating doctor or next of kin, to further clarify or confirm cause of death in difficult cases where a coroner's postmortem was not required [15, 16] .
Guidelines relating to funeral industry workers are published in the UK but there are no guidelines specific to this industry in the Republic of Ireland [6, 17] . Draft guidelines are due to be published in Ireland but to the best of the authors' knowledge, no systematic review of the occupational health risks that face funeral industry workers in Ireland has been carried out [18] .
To address these issues, the authors set out to characterize the types of practices in Ireland, to identify the occupational hazards in this sector, to quantify perceived risks of these and identify possible preventative/risk reducing measures, e.g. further education.
Methods
Based on the literature review and guidelines on occupational hazards in the funeral industry [1, 17] , a structured survey with open-ended questions was designed and piloted with a senior committee member of the IAFD and staff in one premises, resulting in minor changes to text only. Four main areas-occupational hazards, embalming, industry expertise and demographics were assessed. Respondents were questioned on workplace hazards, infectious diseases, sources of advice in relation to health and safety, vaccinations, occupational injuries and perceived occupational infections.
In addition, specific questions in relation to embalming were included, e.g. whether participants had dedicated facilities for same; if they had ever embalmed in other locations, e.g. hospital mortuaries, nursing homes or private homes; whether they had ever unknowingly embalmed a carrier of a blood-borne virus (BBV) [hepatitis B virus (HBV), hepatitis C virus (HCV) or HIV] and whether the knowledge of such infectious disease would have changed their decision to embalm. Respondents were asked to list all qualifications relevant to the funeral industry, e.g. funeral direction, health and safety, first aid, embalming, etc. Details of other sources of information that helped respondents in their dayto-day work were also requested as were suggested improvements for the industry.
On 1 July 2009, there were 244 member premises listed in the IAFD [10] . Fourteen of these were readily identifiable as support services to the industry, e.g. florists, coffin makers, monumental works, etc. These were excluded. The target population consisted of the 230 remaining member premises listed. Of these 230 premises, 196 (85%) had addresses in the Republic of Ireland, and 34 (15%) had addresses in Northern Ireland.
A postal survey, containing two unmarked copies of the questionnaire, was sent to each premises in July 2009, recognizing that some practices were single-handed but others had more than one employee. Participants were advised that the survey was applicable to 'all workers who would have direct contact with the deceased person'. Two follow-up reminders were sent to non-responders in each round. A stamped pre-addressed envelope in which to return questionnaires and a stamped pre-addressed numbered post card, to notify a response, were included with the questionnaire. Participants were advised that responses were anonymous and held in strictest confidence and that data would be analysed in group format only. Telephone numbers and addresses were given out in case of concerns raised by the questionnaire, including telephone numbers for the authors and the IAFD. An incentive was used to increase response rate in the form of a generic gift voucher, to be drawn from all who replied to the first round of the survey.
The quantitative and qualitative results were analysed to assess knowledge, attitudes and beliefs. Summary statistics (range, means, median and standard deviation) were used on ranking questions and those resulting in continuous variable results and frequency tables were used for all other questions, recognizing variables when necessary in multiple response sets. The chi-squared test was applied to pairs of dichotomous and/or nominal variables, using StatistixL Ó software, by one author.
Results
Twenty-two of 230 premises initially sampled were excluded for various reasons including no longer in active practice (1) ; no contact with cadavers (coffin maker) (1); incorrect address (2); multiple premises addresses for a single business (3) and a single large group practice with multiple outlets. In relation to the latter, three responses representing 18 premises were received and were included in the statistical analyses. This left a total 208 premises for the purpose of this study.
Of these 208 funeral direction premises, 130 premises responded to the survey giving a member premises response rate of 63%. A total of 138 individual surveys were received from these 130 premises and were analysed for the purposes of this study. Not all respondents completed every question. Of these 138 responses, 73 respondents were practising embalmers (53%) and 65 were non-embalmers (47%).
The majority of embalmers were male (77%). Fifty-nine per cent were between the ages of 35 and 55 years and 9% were over 65 years of age. Embalmers were more likely to be full time compared with non-embalmers (P , 0.001).
Embalmers more commonly worked in urban or mixed urban/ruralpractice,while non-embalmer funeral directors reported working in a part-time capacity, in a rural location, with almost 50% working in an inherited family business. Two thirds of respondents indicated having part-time or full-time employees, with a median number of 3. (Table 1 ) One hundred respondents (72%) reported formal qualification in one or more of the following: embalming (64%), funeral direction (58%), first aid (39%), health and safety (27%) or risk assessment (21%). Two thirds of embalmers reported membership of the British Institute of Embalmers. Other listed qualifications included manual handling and registration in general nursing.
Twenty respondents (15%) reported work-related injuries: back or neck injuries (14) , splash and/or sharps injuries (5) and a fractured hand due to a fall (1). All five reporting splash or sharps injuries were embalmers, and two back injuries were disc related, one requiring surgery.
A total of seven respondents (5%) reported an infection that they believed was work related. These included winter vomiting bug (1); upper respiratory tract infection and parasitic infection (1); methicillin-resistant Staphylococcus aureus (MRSA) (1); 'chest infection secondary to embalming fluids' (1) and a presumed virus which was symptomatic for 18 months and had myalgia as a chief symptom (1). A severe skin rash of unidentified origin (1) and a wart (1) that developed at the site of a break in the skin obtained while using dirty lowering tape (used to let coffins down into the grave) were also reported. These rates of injury and infection are lower than those reported in previous studies [3, 19] .
Respondents perceived the risk of infectious disease as the most important health and safety issue in their workplace, followed by blood exposures (e.g. sharps and splash injuries), chemical exposures, manual handling and slips/ trips/falls. Of the infectious diseases, HIV was the disease that caused most concern in the workplace, followed in descending order by HBV, HCV, meningococcal meningitis, MRSA, TB and septicaemia (Table 2) .
Participants, when asked to include any other occupational hazard not in the questionnaire listed fatigue, Creutzfeld-Jacob Disease and new influenza strains such as swine flu and bird flu, each topic included by a single respondent.
Respondents were questioned on routes of transmission of infectious diseases (whether BBVs, TB, MRSA, meningitis and septicaemia could be transmitted via skin contact, through the air or through sharps/splash injuries) ( Table 3) Responses were variable and indicated a lack of understanding in relation to transmission routes. This tallies with the free text responses that indicated that different types of personal protective equipment were used depending on the degree of risk that was thought to be attached to a particular cadaver. Some respondents reported treating all remains as a potential source of infection; others reported informing their risk assessment by informal discussion with others who handled the deceased remains such as nursing home staff or morticians or family members.
Vaccinationtypesandratesvaried.Seventy-three per cent of embalmers had completed a full course of hepatitis B vaccination compared to 27% of non-embalmers (P , 0.001). One embalmer was a non-responder, and Ranked as most important health and safety issue, in descending order of importance, a rank of one being most important and five being least important. Not every respondent answered every question.
a total of 60 respondents (43%) had not completed or did not know if they had completed a hepatitis B vaccination course, which is consistent with previous studies [19, 20] . Both groups had high Bacille Calmette-Guerin vaccination rates (.80%, as would be expected in Ireland). More embalmers were aware of their tetanus immunity than non-embalmers but this was not statistically significant (P . 0.05). More than one in three embalmers and less than one in five undertakers had received meningococcal vaccination with the difference in these proportions being statistically significant (P , 0.05) ( Table 4 ). The reasons for this are unclear.
The nature and availability of support varied (Table 5 ). Over three quarters of respondents contacted either a colleague in the industry (41%) or a general practitioner (36%) when seeking advice about an infectious disease. Only 5% of respondents contacted an occupational health provider, while 13% contacted the local A&E Department and 9% contacted the IAFD. Other sources not listed in the questionnaire included local mortuary staff/technicians or the British Institute of Embalmers.
National guidelines on infectious disease were ranked as the most useful health and safety development that could occur, followed by regulation of the industry, educational lectures from appropriately qualified experts, access to occupational health services and advice and then formal qualification.
Eighty-nine per cent of embalmers reported dedicated facilities for embalming, while 88% reported embalming elsewhere [e.g. a hospital mortuary (77%), private home (56%) or a church or chapel (13%)], although the frequency of these events was not requested/recorded.
Embalmers were asked if they had ever embalmed a deceased person and come to know afterwards that the deceased had had a BBV (e.g. HBV, HCV, HIV or AIDS). Of 69 responses, 40 embalmers (58%) said they had. Of these, 23 (58%) said such knowledge would have changed their decision to embalm or circumstances surrounding the procedure (e.g. further discussions with relatives as to whether embalming was absolutely necessary, sourcing another embalmer to take over the case or considering a less invasive procedure). Main concerns were for the health and safety of colleagues at work and for personal family members. For the 42% of embalmers who said such knowledge would not have changed their decision, the most common reason given was that all deceased remains were regarded as a potential risk and therefore strict universal standards were adhered to in all cases, irrespective of cause of death.
Many funeral directors indicated in free text responses that they wished to be informed about infectious disease in a formal manner. Two-thirds of respondents reported that they were never or rarely advised of the presence of infectious disease in deceased remains, while 1 in 10 said that they were always advised of this in their day-to-day practice.
Discussion
This study reveals the current state of knowledge, beliefs and attitudes among funeral directors in Ireland. Fifteen percent of respondents reported a work-related injury and 7% of embalmers reported splash/sharps injuries. While 5% of respondents reported work-related infections, no BBV infection was reported.
Seventy-three per cent of embalmers had completed a hepatitis B vaccination course compared with only 27% of non-embalmers. While there is a high uptake of hepatitis B vaccination among embalmers, results show *P , 0.05, **P , 0.01, ***P , 0.001 (for chi-square test). that there is considerable room to improve rates of vaccinations among all respondents.
Respondents showed variable knowledge of transmission routes of infectious disease. Perceived risks, when ranked, placedconcernsaboutinfectiousdisease,particularlyBBVs, highest among a list of occupational hazards in this study.
Assessing strengths of this study, all members of the all island body (IAFD) were approached and invited to participate, the vast majority of funerals are conducted by IAFD members, the questionnaire was piloted to establish its relevance and the study was well promoted. The response rate was high (63%) and compares favourably to previous studies of funeral directors in the UK [21, 22] and among funeral directors and morticians in the USA [3, 19] . Possible weaknesses of this study include the fact that not all respondents answered all questions. The reasons for this are unclear. In addition, participants were all drawn from the funeral industry's only representative body (IAFD) rather than a random selection of all funeral directors on the island. IAFD membership may reflect those who have greater involvement in the industry and those more likely to follow accepted industry practice. As a result, it is possible that the results obtained may underestimate the frequency of accidents, disease exposures, etc.
Occupational transmission of infectious diseases is a recognized risk for this professional group [1, 2, 5] . This should not be underestimated; but other health and safety hazards also exist and the high profile of infectious disease should not be allowed to overshadow these. There is much information available both formally and informally to health care workers, including pathologists and morticians, on the hazards and risks of infectious disease in the workplace [21, 23, 24] . This is not the case for funeral directors and the level of knowledge, particularly in relation to infectious diseases, displayed in this study reflects this. Perceived risks, particularly relating to BBV infections, are similar to previous studies [19] [20] [21] [22] , but the reported incidence of work-related injury and of splash/sharps injuries in embalmers is lower than the reported incidences in previous studies (56 and 53%) [3, 19] . Five per cent of respondents reported work-related infections, lower than that of 17% found in a study of mortuary practitioners in 1991, which also found a lower rate of completed hepatitis B vaccination (34%) among embalmers at that time [3] .
Respondents in this study indicated that national guidelines on infectious diseases were the most important possible improvement in their day-to-day practice, followed by regulation of the industry, educational lectures by experts and then access to occupational health services and advice. This indicates a need for a single source of information for this sector that funeral directors can readily access when such concerns arise. These results are disappointing from the occupational health perspective, particularly given the other health and safety concerns and variable vacation rates.
This study shows that the majority of Irish funeral directors pursue formal qualification but there remains a gap in knowledge relating to infectious diseases. Of particular note, perceived risk centres around BBVs while risks relating to other infection, such as tuberculosis, are perceived as less important [3, [25] [26] [27] [28] .
Also risks relating to manual handling, chemical usage or slips/trips/falls are perceived as less important while this study finds that injuries were reported in each of these hazard categories. There are, however, relatively low rates of work-related injuries and infectious diseases reported. It is likely that these rates are an underestimate given the lack of formal reporting or occupational health records in this regard [3, 19] .
There is a desire among funeral industry workers to be advised of specific diagnoses, a similar finding to studies in the UK [21, 29] . Such knowledge may alter either their decision or approach to embalming, particularly in relation to BBVs. The suggestion is that a hazard notification system to allow funeral directors to identify the level of protection that is required with any particular case will allow better management of the risk, for example double gloving or prolonged time for procedure. The benefits of this approach have to be balanced against the deceased's ongoing right to medical confidentiality [29] . The argument remains, as exemplified by those embalmers in this study who would not have changed that decision in light of this knowledge, that this does not negate the necessity to have a very high basic standard of precautions in view of the fact that only known infectious disease in deceased remains can be classified, and undiagnosed infectious disease is always a possibility.
This study shows the perceived risks of funeral directors are concentrated on BBVs as opposed to other infectious diseases or workplace hazards. There is a desire and a need for guidelines in this area for Irish funeral directors and for improved occupational health and safety access and advice, with many respondents indicating a desire for regulation of the industry. This study provides a benchmark for further study, particularly in relation to education, risk reduction through vaccination and reporting of occupational ill-health in this sector.
Key points
• Funeral directors perceive infectious disease as the most important health and safety hazard, especially blood-borne viruses, while reporting other work-related injuries and infections.
• Embalmers are more likely than non-embalmers to be vaccinated against infectious disease and more likely to report splash or sharps injuries.
• Funeral directors wish to be formally advised of the presence of infectious disease in deceased remains.
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